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INTRODUCTION 

The FDA has completed its evaluation of atuibiotic test 
kits for penicillin type or beta-iactairt drags and published 
its results in a memorandum for state reguiatory and the 
diury industry, (M-l-93-3), ( i), M-1-93-3 notes the nimimuin 
detectioE) level (giving 90% positives wsih 95?c; confidence) 
of the various antibiotic tests for 6 target beta-lactara dnigs 
and the FDA "Safe Levels" for iiiese drugs. Ail such 
detection levels are eqtjia} to or less than "Safe Levels". 

Of great interest is the difference between a detection 
level and the "Safe Levei" s;nce this v/as supposed to be a 
measure of the false violatives or non actionable positives 
CNAPs) associated with a test. The greater the difference the 
more NAPs stspposedly associated w j£h a test. This translates 
into the more tasikers sejected that should not be rejected. 

Don't cotifuse NAPs with false (jositives which are the 
result of test error, i.e., identifying a negative as a positive. 
A NAP is a trae positive that is due to a drag coticentration 
iess than FDA "Safe LeverVtolenjnce, 

It is now recognized that some detection levels noted 
ifi M-I-93-3 may not traly be the rninitnum detection levels, 
(2), but more important, ihe differences betv/een detection 
levels anci safe levels may not its fact reflect the NAPs 
associated v/ith a test (3). 

The FDA now plans to publish a revision of M-I-93-3 
that includes the dose-response data a.ssociated with the 
various test kits. It is the dose-response data plotted into 
curves, that allows the rnaihematicai cafculatioti of NAPs 
associated with an antibiotic test. Each NAP results in a 
positive fof a tanker and all the ramifications associated with 
that siliiation. 

Tlie major value of this calculation \% the comparison 
of various antibiotic tests to determine which has the least 
number of N.APs associated. 

ABOUT THE CALCULATION 

If the distribution of various drug concentrations among 
tankers were known, it would then i)e possible to determine 
ihe NAPs expected in a given time with a particular test. This 
information is not known. However, over varying periods of 
time ever)' drag concentration will be present in a number 
of tankers, for extanpie in 100 tankers. The !tme it takes for 
this to occur will be less for lower concentrations, it wiii 
depend on the frequency of each drtig n.sed, how they are 



used, and their withdrawal times. Over some period of time 
there will have been 100 tan.kers with each concentration 
appearing at the piaist and tested. In essence, this is basing 
the calculation on a unifotra distribution of concentration 
among tankers for the 6 target beta-lactam drugs ranging 
from zero to the drug "Ssife Level", (Pen G, ceftiofur, 
eephapirin, cloxacillin, ampicillin, amoxicillin). 

The dose-respotise data used in these calculations are 
published data for the test kits, (4), bus the tests are not 
named. 

DOSE-RESPONSE CURVES AND 
CALCULATION OF NAPs AND NAFC 

in Table 1 are presented dose-response d;sta for pen G 
for 3 different tests A, B, C. The data plotted as dose- 
response cun'es are .shown in Figures I and 2, where Figiire 
1 compares test A with test C and Figure 2 coiiiptures test 
B with test C. 

Tabis 1 . Dose-response Data for three Peniciiifn G tests, A, B, 
and C. 
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The dose-response curve for the pen G test giving zero 
NAPs is shown in Figure 3 along with the dose-response for 
the test giving the m.aximum NAPs, The area under the dose- 
re.sponse cuPv'e represents a concentration. In Figure 3, 
fraction positive is noted on the "y" axis. A fraction positive 
of 1 tnultiplied by 5ppb on "x" axis gives an area that 
represents 5ppb. This is the concentration associated with 
the maxisnam NAPs or the NAP concentration, NAPC, 

Reversing the procedure, dividing the area by the "Safe 
Level", the fraction positive associated with the test for the 
drug is found. In Figure 3, area 5ppb divided by "Safe Level" 
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EXAMPLE: Penicillin G 
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Figure 3. Oose-rasponsa curves for Maximum NAPC {non- 

actionsbSe positive concentration) and Minimum NAPC. 



' \~ixirpum NAPC 



u poo X 



2 3 4 



COMPARISON OF NAP.S ASSOCIATED WITH 
TESTS A, B, AND C 
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A smaller coricentiatioji ustej-val. e.s., .lopb woiili 
result -n a more accurate determination. 
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dividing NAPC with "Safe Level"; for test A, 2.5/5 - .5 or 
50% and for test C, i.5/5 = .3 or 30%. 

In comparison test A has 48.1/27 = ;.78 or 78% more 
NAPs ihan test C if calculated from ntnnber of tankers and 
50/30 = 1.66 or 66% if calculated from NAPC. 

if calculated fron; a probit analysis with a rtiathetnatical 
ifUegradon, test A has 92% more NAPs than test C. The 
probit analysis stattsticaliy smoothed ont the "dip" in the test 
A ctirve giving a greater area than determined with the "dip". 
This is the most accurate determination. 

Referring to Figure 2 and simUarly compttring test B 
with test C, test B has 70% more NAPs that! test C counting 
tatjkers. 

DIFFERENCES BETWEEN DETECTION LEVELS 
AND SAFE LEVELS DO NOT CORRELATE WITH 
NAPs ASSOCIATED WITH TESTS 



Figure 5. 

HPLC-Receptorgram for Beta-Lactams 

1993-20 samples 




in M-I-93-3, these 3 tests have essentially the same 
detection levels noted for pen. G. This proves detection 
level-Safe Level difference docs not dcserTEntse expected 
NAPs. 

DETERMINING THE TEST WITH LEAST NAFs 

To deteExnine the test with the smallest number of NAPs 
this calculation should be carried out for eacfi of she 6 target 
beta-lactani drifgs. 

I'or a given test, the NAPs for each datg are added and 
eoixipated v/ith other similar tests. The test with the smallest 
number will have the least number of non actioxtable 
positives associated with it, e.g., see equation (1). 

(1) Total non actionable 

positives associated = (NAPs; pert G + (NAPs) clox 
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h was noted prevtouslv that to determine the actual 
number of NAP<; or APt, (actionable positives'! expected at 
a plans, the do-ig toticentration d:Sir!b!.i'ed among tankers 
must be known. In Figure 6. a distnbiitioti curve is shown 
assuming that more tankers have iower concentrations (see 
traction tankers vs. concentration). 

Figure 6. 
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cisrves and NAPs with different tests, but for the same drag, 
the constant K representing the unifonn distribution cancels 
out. 

Fraction positives = fraction positive for test, 
(dose-response) 
or 

=: fraction positive tankere NAPs or 
APS. {NAPS are non-actionable posi- 
tives, APS are actionable positives) 

C = any drug concentration 

S.L. = Safe Level concentration 

Fraction tankers = faction of tankers having various 

concentrations of a drug 
Fraction tankers as a = F' (C) 

function of concentration 

Test fraction positives for drag = F" (C) 
as a function of concentration 

(dose-response) 

Equations for ftsciion 

positive tankers = \ P (Q ' F (C) dc 

associated with the test (2) Non- 



Without knowing P (C), it is assumed that drugs are 
uniformly distributed among tankers, (i.e. a straight line in 
place of curve). This means P (C) = constant (e.g. K) 



r 



S.L. (4) 

CONCLUSION 

Differences between FDA "Safe Levels" and detection 
levels do not measure number of NAPs associated with 
antibiotic tests. The area under the dose-response curve for 
the test is related to the NAPs. By adding the NAPs 
associated with each drug, the test giving the smallest 
number will be the one with the least N.APs. 
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